I. INTRODUCTION
Many organizations are striving to be more productive and competitive in the 21st century and to become a high performance organization by applying information technology (IT).
According to previous research, IT can be defined in various ways. In some researches, IT was defined as computer hardware, and in some other researches, IT was defined as consisting of the hardware and software technology of management information systems (MIS). Additionally, IT can be defined in a broader context of computer hardware, software (both systems and application), communication equipment, and the direct labor associated with the implementation and operation [1] . In this paper, IT refers to the management information systems such as Enterprise Resource Planning (ERP), Office Automation (OA), Customer Relationship Management (CRM), and so on [2] .
Previous research shows that people are the key resource of successful IT application [3] , and organizations need competent managers to be able to reach their objectives both efficiently and effectively [4] . As business models and IT become virtually inseparable, managing their integration involves putting the right people in the right place to make sure the organization meets its strategic goals [5] .
Managers affecting the IT application can be divided into two levels, that is, first-line and middle managers, and top managers. Top managers have: (1) title like "General Manager," "Commanding Office," "Director," "Vice President", (2) two of more layers of managers below them, (3) responsibility for a large, multifaceted division within a very large organization. First-line and middle managers comprise all managers except the top managers [6] . Most of the existing research has focused on the effect of the top managers on the successful IT application, while little attention has been paid on the effect of first-line and middle managers. If top managers are not actively backing IT application, there is little hope for the project success. However, first-line and middle managers and other members will also play important roles in IT application. Past studies have shown that firstline and middle managers' behavior will affect the outcome of IT investment [6] [7] [8] .
In 1973, McCleland published a paper titled by "Testing for Competence Rather Than Intelligence," which was credited for launching the competency movement in psychology. Competencies are underlying characteristics of an individual that are causally related to criterion-referenced effective and/or superior performance in a job or situation, and can be divided into 5 types, that is, motives, traits, self-concept, knowledge, and skill. Motives refer to the things a person consistently thinks about or wants that cause action. Traits are the physical characteristics and consistent responses to situation or information. Self-concept is a person's attitudes, values, or self-image. Knowledge is the information a person has in specific content areas. Skill is the ability to perform a certain physical or mental task. The Iceberg Model and the Onion Model were proposed to summarize the structure of the competencies, as knowledge and skill competencies tend to be visible, and relatively surface, characteristics of people, while self-concept, trait, and motive competencies are more hidden, "deeper", and central to personality [9] .
Based on the competence theory, Huang analyzed the first-line and middle manager IT competence. First-line and middle manager IT competence refers to the characteristics of the first-line and middle manager that are causally related to the superior performance in the IT application job. Overall, there are 9 competencies in the first-line and middle manager IT competence model, including IT application knowledge, IT application attitude, adaptability, communication skill, cooperation, regulation shape, thought, innovation, and initiative. Based on the Iceberg Model and the Onion Model, Huang divided the 9 competencies into three dimensions: knowledge, attitude, and trait. The knowledge dimension includes 1 competency, that is, the IT application knowledge. The attitude dimension includes 1 competency, that is, IT application attitude. And the trait dimension includes 7 competencies: adaptability, communication skill, cooperation, regulation shape, thought, innovation, and initiative. With a sample of 650 first-line and middle managers, the IT competence model is supported by the empirical research [6] , and first-line and middle manager IT competence has significant effect on the IT application [10] .
All the companies want employees who have competencies that allow them to maintain their performance over time. Unfortunately, it is not always possible to find individuals who possess all of the desirable competencies. Thus, some degree of compromise is general. The existing research showed that IT application has stage characteristics [6, [11] [12] [13] [14] , and in the different IT application stages, the importance of the factors that affect IT application is different [8] [15] . However, a key question remains: are the effects of firstline and middle manager IT competencies dynamic in various stages of IT application? The present study aims at providing answer to this research question.
The present study analyzes the average differences of the first-line and middle manager IT competencies during different IT application stages. By so doing, we can show the dynamic effect of the first-line and middle manager competence on the IT application, and provide some practical implication for the IT application enterprises.
II. LITERATURE REVIEW

A. The Stage Characteristics of IT Application
The stage characteristics of IT application have been studied from a number of different perspectives.
The IT application stage hypothesis was originally stated in 1973 by Nolan. The basis of the Stage Hypothesis was the discovery that the pattern of IT expenditures of several companies when plotted over time were "S" shaped. "S" shaped curves are commonly referred to as learning curves. [16] . Based on Nolan stage model, Chen divided the IT application process of Chinese enterprises into five stages: introduction, pervasion, assimilation, adjustment, and integration [17] .
Viewed from the technological diffusion perspective, Cooper & Zmud divided IT application process into 6 stages: initiation, adoption, adaptation, acceptance, routinization, and infusion. In the initiation stage, active and/or passive scanning of organizational problems/opportunities and IT solutions are undertaken, and a match is found between an IT solution and its application in the organization. In the adoption stage, rational and political negotiations ensue to get organizational backing for implementation of the IT application, and a decision is reached to invest resources necessary to accommodate the implementation effort. In the adaptation stage, the IT application is developed, installed, and maintained. Organizational procedures are revised and developed. Organizational members are trained both in the new procedures and in the IT application. And the IT application is available for use in the organization. In the acceptance stage, organizational members are induced to commit to IT application usage, and the IT application is employed in organizational work. In the routinization stage, usage of the IT application is encouraged as a normal activity, and the organization's governance systems are adjusted to account for the IT application, and the IT application is no longer perceived as something out of the ordinary. In the infusion process, increased organizational effectiveness is obtained by using the IT application in a more comprehensive and integrated manner to support higher level aspects of organizational work, and the IT application is used within the organization to its fullest potential [18] .
From the perspective of IT project completion, Nah & Delgado divided the IT application process into 4 stages: chartering, project, shakedown, and onward and upward. The chartering stage focuses on creating the business case for the project and identifying the solution constraints. The project stage comprises system configuration and rollout where the system is integrated with other systems in the business, the system is tested, and users are trained on its functionality. The shakedown stage occurs between the time from "going live" until "normal operation" or "routing use." During this stage, outstanding bugs are fixed, the system is fine tuned for performance, and users may be retrained if necessary. The onward and upward stage refers to ongoing maintenance and enhancement of the IT system and relevant business processes to fit the evolving business needs of the organization [15] .
From the perspective of IT application extent in the enterprise, Xiao divided the IT application process into five stages: beginning, partial integration, full integration, coordination, and driving. In the beginning IT application stage, there are only several systems used in several departments, and there is no integration among systems. In the partial integration stage, IT systems are used in some departments, and some of the systems are integrated. In this stage, only some of the departments using IT can share information through the systems. In the full integration stage, IT systems are used in most of the departments, and most of the systems are integrated. Most of the departments within the company can share information through systems. In the cooperation stage, IT systems are used in all of the departments, and all of the systems are integrated. In the driving stage, IT systems are not only used in all of the departments within the company, but also used in the business partners outside the company. And all of the systems are integrated. In this stage, IT application will make change of the business models [8] .
B. Dynamics of the Effect Factors in Different IT Application Stages
The key effect factors of IT application in different stages are dynamic. Nolan stage hypothesis shows that it is necessary to develop user awareness in Stage I, and to build IT management plan and control in Stage II. While in Stage III, the organization need to build the IT organization, and in Stage IV, the organization need to build the applications portfolio [16] .
Based on the literature review, Nah & Delgado identified seven categories of key effect factors of the IT application: (1) [15] .
Based on the ten key effect factors of IT application specified by Slevin & Pinto(1986) , by dividing the IT application into three stages, that is, conception, planning, and execution, using a survey research methodology, Rosacker & Olson found that the relationship between the key effect factors and the IT application is affected by the IT application stages. In the conception stage, the dominant effect factors are top management support, project schedules and plans, and project schedules. For the planning stage, project schedules and plans, project mission, and technical task were identified as the three dominant effect factors. While during the execution stage, technical tasks, project schedules and plans, and project mission are the dominant effect factors [19] .
From the organization and human perspective, Xiao identified 5 key effect factors of the IT application, that is, top management, staffs, communication of IT department and business department, organizational management ability, and organizational culture. By using a sample of 132 companies, Xiao found that the key effect factors in different IT application stages are different, and the top management has a decreased effect on the IT application as the IT application stage become higher [8] .
C. The Effect of First-line and Middle Managers on IT Application
The effect of first-line and middle managers on IT application has been paid attention by some research. However, the empirical evidence is still limited.
By conducting a field study, Gallivan found that firstline and middle manager resistance to change have become the bottleneck of IT application [20] . Based on case study, Akkermans and Helden concluded that both of the top managers and the first-line and middle managers will play important roles in the IT application [7] . Therefore, it would be unwise to suggest that top managers are omnipotent in the IT application, as firstline and middle managers and other members are at least as important, but will play different roles [21, 22] . And first-line and middle managers should feel empowered to get involved in IT investment decisions since they are the main clients of the IS function and will be the ones who benefit most from being able to direct IT resources to better support the business strategy [23] .
Based on the previous research, Huang and Wong posited that first-line and middle manager competence will affect the department IT application. With a sample of 650 first-line and middle managers, by conducting regression analysis, the relationship between the first-line and middle manager IT competence and IT application was empirically tested. The results showed that first-line and middle manager competence has significant effect on IT application [10] .
To summarize, IT application has stage characteristics, and the key effect factors of IT application in different stages are dynamic. First-line and middle managers play important roles during the IT application, and their competence has significant effect on IT application. However, the dynamic analysis of the effect of first-line and middle manager on IT application is still limited. Up to our knowledge, there still have no researches focused on the dynamic effect of the first-line and middle manager competence on the IT application.
III. HYPOTHESES
First-line and middle manager competencies have significant effects on the enterprise IT application [10] , and can be divided into 3 dimensions: knowledge, attitude and trait [6] . Brucetracey, Sturman & Tews found that the predictors of the employee's job performance are dynamic, and the characteristics that can predict job performance are different at different employee's job tenure [24] . Xiao divided the IT application process into five stages: beginning, partial integration, full integration, coordination, and driving, and found that with the IT application stage become higher, the effect of the top management on the IT application become lower, while the effect of other members on the IT application become higher [8] . Rosacker & Olson found that the importance of the key effect factors in different IT application stages is different [19] . Therefore, the following hypotheses are proposed: Hypothesis 1: The IT competencies of the first-line and middle manager have significant differences among different IT application stages.
Hypothesis 2: When IT application stage progresses, the effect of the first-line and middle manager IT knowledge on IT application becomes more important.
Hypothesis 3: When IT application stage progresses, the effect of the first-line and middle manager attitude on IT application become more important.
Hypothesis 4: When IT application stage progresses, the effect of the first-line and middle manager trait competencies on IT application become more important.
IV. SAMPLE
To test the above hypotheses, data are collected from 110 companies in China. In every company, we ask one top manager to help us find some first-line and middle managers to fill the competence questionnaire. [25] . The sample distribution is showed in Table I .
V. MEASURES
To use the well-established and accepted scales can provide high convergent and discriminant validity [26] . The response format for all the measurement items in this study is a 5-point Likert-type scale ranging from strongly disagree (1) to strongly agree (5) .
The scales of the IT competencies are adopted from the previous research [14] . Overall there are 9 competencies, and there are 3 items in the IT knowledge scale, 4 items in the IT attitude scale, 3 items in the adaptability scale, 3 items in the communication skill scale, 3 items in the cooperation scale, 3 items in the regulation shape scale, 3 items in the thought scale, 3 items in the innovation scale, and 3 items in the initiative scale. To test the reliability of the scales, Cronbach α analysis is conducted. The results are showed in Table II. Table II shows that the internal consistency reliability of the 9 competencies is from 0.8163 to 0.9600.
To examine the validity of the measurement items, we divide the sample into two groups according to the investigation time. One sample with 295 questionnaires is analyzed by exploratory factor analysis (EFA) to make sure that the items adopted for the measurement of IT competence are appropriate. The other sample with another 295 questionnaires is analyzed by confirmatory factor analysis (CFA) to test the factor structure of the items.
The results of the exploratory factor analysis are showed in Table II . Table II shows that 9 factors emerge with 84.682％ of the variance explained. All of the items load on their respective factors with loadings greater than .45, while the cross-loadings are relatively small. The results of CFA show that the fit of the 9-factor model is acceptable (χ2/df＝2.26, RMSEA=0.065，NNFI=0.98， CFI=0.99) [25] . Therefore, together with the reliability evidences, we conclude that the scales adopted in the current research have acceptable reliability and validity.
VI. RESULTS
To test the hypotheses, independent-samples T test is
conducted to analyze the average differences of the firstline and middle manager 9 competencies among the different IT application stages. The results are shown in Table III .
Results reported in Table III show that the 9 competencies of the partial integration stage do not differ significantly with their counterparts of the beginning stage. Eight competencies have significant differences between the full integration stage and the partial integration stage, and 7 competencies have significant differences between the coordination stage and the full integration stage [25] . Therefore, hypothesis I is supported.
The data in the Table III show that when IT application stage progresses, the average difference of the first-line and middle manager IT application knowledge among the stages become larger. Thus, hypothesis 2 is supported.
The data show that the average of the first-line and middle manager IT application attitude has no significant difference between the beginning stage and the partial integration stage, and has significant difference between the partial integration stage and the full integration stage, while has no significant difference between the full integration and the coordination stage. This result implies that at the beginning IT application stage, the first-line and middle manager attitude has no significant effect on the IT application, and at the partial integration stage, the first-line and middle manager attitude has significant effect on the IT application, while at the full integration stage, the first-line and middle manager attitude has no significant effect on IT application. Therefore, hypothesis 3 is not supported.
The data in Table III also show that when IT application stage progresses, the average differences of 5 trait competencies among the stages become larger. And the average difference of one trait competency, that is, cooperation, has no significant difference between the beginning IT application stage and the partial integration stage, and has no significant difference between the partial integration stage and the full integration stage, while has significant difference between the full integration stage and the coordination stage. This result implies that at the beginning stage and the partial integration stage, the firstline and middle manager's cooperation competency has no effect on the IT application, while at the full integration IT application stage, the cooperation competency begins to affect the IT application.
Furthermore, results show that another trait competency, thought, has no significant difference between the partial integration stage and the beginning stage, and has significant difference between the full integration stage and the partial integration stage, while has no significant difference between the full integration stage and the coordination stage. This result implies that at the beginning IT application stage, the first-line and middle manager thought competency has no effect on the IT application, and at the partial integration stage, the thought competency has significant effect on the IT application, while at the full integration stage, the thought competency has no effect on the IT application. Thus, the hypothesis 4 is partial supported.
The results of all the hypotheses testing are showed in Table IV . 
VII. DISCUSSION
IT application can be divided into different stages, and in different stages, the effect of the key factors on IT application is dynamic. Previous research showed that first-line and middle manager IT competence affects IT application, while the dynamic effect of the first-line and middle manager on IT application has received little attention. Based on Xiao's five-stage model, the present study empirically tests the differences of the first-line and middle manager competencies during different IT application stages by conducting independent-samples T test, and then analyzes the dynamic effect of the first-line and middle manager competence on IT application. Therefore, our research deepens the previous research about the effect of the first-line and middle manager competence on the IT application.
The results show that there are 7 competencies that have significant differences between the cooperation stage and the full integration stage, that is, IT knowledge, adaptability, communication skill, cooperation, regulation shape, innovation, and initiative, and there are 8 competencies that have significant differences between the full integration stage and the partial integration stage, that is, IT knowledge, IT attitude, adaptability, communication skill, regulation shape, thought, innovation, and initiative, while there are no significant differences in competencies between the partial integration stage and the beginning stage [25] . Therefore, our study provides empirical evidence to the dynamic effect of the first-line and middle manager on the IT Using data from 241 line-level restaurant employees, Brucetracey, Sturman & Tews found that the importance of the competencies predicting job performance is different at the different stages of an employee's job tenure. Knowledge and skill are better predictors of performance for new employees, while traits are better predictors of performance for experienced employee [24] . Our research shows that when the IT application stage progresses, the effect of the first-line and middle manager knowledge become more and more important. This result is different from the Brucetracey, Sturman & Tews' research [24] . A reasonable explanation is that IT application is a complex job, and the IT knowledge is more difficult to gain than the knowledge of other jobs. Therefore, IT knowledge is still important predictor in more advanced stages of IT application.
Our research shows that at the beginning IT application stage, first-line and middle manager IT attitude has no effect on IT application. And at the partial integration stage, the attitude has significant effect on IT application, while at the full integration stage, the attitude has no significant effect on IT application. One reasonable explanation is that at the beginning stage, the IT application is decided by the top management, thus, first-line and middle manager attitude is not important. However, when the IT application progresses, how to use IT and whether to use IT effectively are partially decided by the first-line and middle manager, and so at the partial integration stage, the first-line and middle manager attitude will be very important to the IT application. According to Spencer & Spcencer's research, attitude can be changed by training, psychotherapy, and/or positive developmental experiences, albeit with more time and difficulty [9] . And according to Cooper & Zmud's research, when IT application is at the high stages, the usage of IT application is a normal activity, and increased organizational effectiveness is obtained by using the IT application in a more comprehensive and integrated manner to support higher level aspects of organizational work [18] . Therefore, once the first-line and middle manager forms positive attitude to IT application by training or some other methods such as positive developmental experiences, it will be difficult to change, as the IT application will do great benefit to their work. Thus, at the full integration stage, the attitude of the firstline and middle manager has no effect on the IT application.
The results of the present study show that when IT application stage become higher, the average differences of 6 trait competencies, that is, adaptability, communication skill, cooperation, regulation shape, innovation, and initiative become larger. This result is similar with the result of Brucetracey, Sturman & Tews' research [24] , which showed that some trait competencies will have more and more important effect on the job performance when the employee's job tenure become longer.
The results also show that there have no significant difference of the cooperation competency between the beginning stage and the partial integration stage, and there also have no significant difference between the partial integration stage and the full integration stage, while there have significant difference between the full integration stage and the coordination stage. This result implies that it is at the full integration stage that the cooperation competency begins to affect IT application. One reasonable explanation is that at the full integration stage, most of the departments within the company will share information through IT systems, then it is very important for the managers of the departments to cooperate each other, and coordinate the relationships of their own departments and other departments.
The results show that there is no significant difference of the competency thought between the beginning stage and the partial integration stage, while there is significant difference between the partial integration stage and the full integration stage, and there have no significant difference between the full integration stage and the coordination stage. One reasonable explanation is that at the beginning stage of IT application, first-line and middle managers do not play important roles in the IT application, and it is not necessary for them to think about how to improve the effectiveness of IT, while when IT application is at the partial integration stage, the first-line and middle manager need to consider how to use IT to improve their work efficiency, and then this competency begin to affect IT application. As this competency has been improved to a high level during the partial integration stage, then at next stage, that is, the full integration stage, it is not necessary for the first-line and middle manager to improve any more. Therefore, the thought competency will not affect IT application during the full integration stage.
As a whole, our results show that with IT application stage become higher, the differences of the competencies between the stages become larger. This implies that with the development of IT application, first-line and middle managers will play more and more important roles. In Xiao's research [8] , it showed that with the development of IT application, the importance of the top management will become less, while the importance of other members will become higher. The results of the present study are accordant with Xiao's research. However, in Xiao's research, other members include the first-line and middle managers and the staffers. As the behaviors of the firstline and middle managers are different from the staffers, our research focuses on the behaviors of the first-line and middle managers, and analyzes the detailed competence differences among different IT application stages, which are different from Xiao's research. Therefore, our research deepened Xiao's research.
The results of the current study have some practical implications. There are no significant differences of the competencies between the beginning stage and the partial integration stage. This implies that at the beginning IT application stage, the first-line and middle manager will not play important role in IT application. Combined with Xiao' research, we conclude that at this stage, the top management may play important role in IT application. Therefore, at the beginning of the IT application, the company needs to focus on the role of the top management.
The results show that there are significant differences of the first-line and middle manager 8 IT competencies between the partial integration stage and the full integration stage. This implies that when the company is at the partial integration IT application stage, it is important to improve the first-line and middle manager 8 IT competencies, and to pay attention to the effect of the first-line and middle manager.
The results show that 7 competencies have significant differences between the full integration stage and the cooperation stage. This implies that when the company is in the full integration IT application stage, it is necessary to improve the first-line and middle manager 7 IT competencies [25] .
Spencer & Spencer considered that knowledge competency is relatively easy to develop, and training is the most cost-effective way to secure this employee competency. The trait competencies at the base of competence iceberg are more difficult to assess and develop, and it is most cost-effective to select for these competencies. Attitude lies somewhere in between, and attitude can be changed by training, psychotherapy, and/or positive developmental experiences, but it need more time, and is more difficult [9] . Combined with the results of our research, we conclude that during the whole IT application process, the company need to train the first-line and middle manager about IT application knowledge, while at the partial integration stage, the company need to improve the first-line and middle manager attitude by training or by other methods such as positive developmental experiences, and need to improve the first-line and middle manager's adaptability, communication skill, regulation shape, thought, innovation, and initiative by selecting. And when the company is at the full integration stage, it is necessary for the company to improve the first-line and middle manager's adaptability, communication skill, cooperation, regulation shape, innovation, and initiative by selecting.
To summarize, with the development of IT application, the company need to pay more and more attention to the improvement of the first-line and middle manager IT competence by selecting or training.
